Climate Change Trends and Impacts
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Section 1

BACKGROUNDE
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Carbon Dioxide
A greenhouse gas. Considerable observed increase in recent decades.

A Ice core samples show CO, in post-industrial era is highest on record. Why do we care?

A Carbon Dioxide is a greenhouse gas, it absorbs radiation from the Earth and emits some
of it back to the Earth. Recent warm temperatures have also allowed an increase in

atmospheric water vapor (also a greenhouse gas).
A Increased CO, and water vapor affects global radiation balance
I Forcing a tendency for warming climate.

SOURCES: IPCC. NCA
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Global Warming Context T The Long View

A There is indeed evidence of climate change on a millennial basis

A Can be inferred from ice core chemistry, tree rings, fossilized pollen content, and direct
observat

A Consistent also with increasing ocean temperatures, retreating ice caps, sea-level rise
SOURCES: IPCC. NCA
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Climate Change Context

A The human CO, connection cannot be ruled out as statistical noise (IPCC, Zwiers et al 2011).
A Global climate models also lend credibility to this finding (bottom panel).

I Global climate models generally reproduce observed temperature trends (blue shades).

I Same models show a cooler Earth (green) when model carbon dioxide is restricted

to pre-industrial levels.

I Same models predict general temperature increase through 2100s.

SOURCES: IPCC. NCA
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Section 2

PROJECTED TRENDSE



Sea-Level Rise

A Observed sea-level trend of about 2 feet over 70 years at Grand Isle, Louisiana.
A Projected increase of 4-6 feet by 2100 (Northern Gulf).

A Ice sheet instability may increase these numbers.

A Compacts return periods of coastal flood threats, especially hurricane.

A Coastal urban and agricultural areas face increasing risk.

A Significant threat from a property and infrastructure perspective.
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Sea-Level Rise Scenarios
Areas prone to seawater flooding at O ft Above MHHW
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Sea-Level Rise Scenarios
Areas prone to seawater flooding at 2 ft Above MHHW
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Sea-Level Rise Scenarios
Areas prone to seawater flooding at 4 ft Above MHHW
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Sea-Level Rise Scenarios
Areas prone to seawater flooding at 6 ft Above MHHW
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Hurricane Frequency/Severity T Annual Accumulated Cyclone Energy
No observed long-term trends, significant variability, active since 1995

Accumulated Cyclone Energy (1900-2018)
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Projected Hurricane Frequency/Severity
Uncertain frequency, but projected intensity increase

A No observed physical changes to date
I Difficult to detect due to variability, detection improvements with time
A Uncertain change in frequency through 2100s
I Warmer SSTs in Atlantic and Pacific have competing effects in Atlantic HU frequency
I Modeling approaches (moisture, resolution) produce conflicting results in projections
A Some increase in intensity expected
I Warmer SSTs in Atlantic Basin increase maximum potential intensity
I Higher proportion of severe hurricanes

A Possible increase in hurricane rainfall intensity, inland flood effects
SOURCES: IPCC/NCA

SOURCE: Guy Carpenter, NOAA/HRD

14



